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[f»*3S 1 ] ( a ) K^IESi . 

(b) HUlB^*- K«igSS<D«»rffi©^«:*s(,»-C. Btf 
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^nr^Btiie^ i ©*££g&s§<D3T*>e>Bgfesit2 <d 

ibjii 2 Fzmm?z>&*> 
ct *r r c > £ c i i * i f & 3fc3* t 1 ^* x . 

( a ) MIB-r^* -Y X«A^7^5§{c«M3 tx/c$i2b©A 
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( b ) itulBA^&8§WiwlB^*- Fa£&S8©«»T®© 
^(cSi^^n. rt>Oii«fBfe6^6©fe!W£iuia^-t 

3 n tofc^ ^* ■< x &c *j t > r . 

(e) miiKhWffi&te&vmumiWffi&u. -ene> io 

*f©S#*- F/cW%^©&*>K£$$-tfSJ:5&fe© 

< f ) IMB^*- F^-ffiSSttHMlBA^^SSiHtilBai^ 
^SSiooraK:, 4Mb 2 /AK«:^bl^8SS-C*0. 5£ 
+ A»B«IB^*- F«'^l%D&S^©SS(*f?fc6r£>«3 

i)^K\mt)mm&<D%i*m?%^*mm- & ct 20 

( e ) WKIAfcaWfcBL F*«l»te«fctflaaill«[ 
B©ffl3*Tfffi*j<fcCfffi>ltffi«ft«>tt. mfgBA;ft«$Sg© 

isi&tB©******^- Kt hxtem?zmttimi&*: 

- Fig&»©tt*fc*- F/ctf SrjaiiU *^HfriB^^fc- 
F^SSrtr^-cDi^icSbia^n/c^:- F#. iuia^* 

©&S^6©&!W£#ftSTr£^fv^X 0 30 

TWmt Lrj^sn. 

(b) W*»«K®»Ktt2fll'r*»). 

( c ) BUlBW^^SSfiBUlB^^- F*Ii&8S£*iB&^*: 

< d ) te©ta*»«K<o*^ftfi[ffi{cia or. 1 ocdw* 

( e ) MfBfii«JzS&8gtt. BWBa^#i£38<D|5j{atg©fifc 

«©*»***. wkjuw© 1 m<DffiBmm§p}x?mmimc 

(a) iiutB7v^x«Ajfr^ffiK^3ft/ci|i2b©A 
( b ) mliX^mi&mmU^-- Figj£8g©g£»rS© 50 




( c ) HufBW^J^KWBUia^*- F^SSKhuIB^* 
-F^K^Kffli-cBtiaiO/cfiia-C^sn. *>o 
( d ) WE^*- F^&SSWbuIBHJ^^SSP^-CboIBA 

<e) SWBA*»»l8*»J:Cf8lffia*»«K». -en h 

H©£ata« w* JMtr * J: 9 tc«na 3 n 

BuSB^*-Fig»as^6©-enp>©A*®e*s. Buiast 
St©a#*- K£w**©ttjWc£»3tfSJ:5fc«>© 

i. 

( f ) ffiMmftm&mzmm8&im-cmm2ti-c^& 
©i^TjisrttcsabJtPOKfHoa^ass^^-rc^ 

Cit. 

(e) BuiB^e- Fzi^?S«2o©ffi5(cia^U/c«»T 
#iSKc£*-K-c*»>. ^BiiiBA^zi^SStHUlfltH^ 
^SSi©P^-C4Mj 1 /AK«C^L'l^SSfi-C*0. 
A«buIB^*- F^SSrt©^S?S©SSf*f?gS-C«>57fe 
SSfi * m L T ^ -5 C £<!:. 

(h) buiba^^. mm^io^mtimm 

8S©ffl«^fcJ;0'ffl?Ft{4g^*«, irlBA^tSBS© 

i5natB©>Ftf*a*^- Fi L-c&igr? zi&m&m&0>*: 

- F*»liS©*f«S*- F*tt*«WHU *^B?IB^*- 
F^iSS§rt-C^©J:-5{Cia»«e3nfc*- F#. Mia^-* 

- FzSMI^rt©S*tigll§«:?eo/c*- F^lfeKJ: or. 
S^©Ul^j^8g©»**- F/cW?rSbeTSJ: ^tc^c 

C«««5] l^t;#-©^S^Wr^2o©)55*fA^© 

Sis ^tt^n-sr #-©ffi^» * ti«-r ^» x 
r&or. 

(a) BufBf r ^'-/X«A*J^8StC^3n)t0a2b©A 
( b ) HUlBA*#SlfS«mriB^*- F#&88Kjiu§B^ 

-F#^ss©M»r®±riiiraufc{4grgi^$n. ^-o 
1 o$/cW^©^S^e>mriB^*- h'&ttgg 

( c ) MfB^*- F^&SSWHMHBAb^lfS^ear < 

5tem©^g^B«iBffi^jess{c ') u--r^cfc^{c5a^ 

(d ) Hf)IBffi^*<SiSWBulB^*- Fag&88©«tKffi© 

^tcfitt 3 nr z> c i i . 
( e ) S?IB^*- FSSSSStt. mzzxjimm&fr h\&X 
< •5S5cW©^S?rHulBtli*^8SF*itcfc(,^riffl*^-& 
^ <fc 5 tcs^s nr c l t . 
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( f ) m&^m®mis£zjm$mjjm&imz. ttih 

#f©*£*- F/cW£^©&*>K£a$3t!-£J;5Sc*>© 

tJb^ci^^ Mishit*- Fuzm-sztimzct 

( h ) lufBA*«^5S. K»»B*Jj:Va*ai« 

*^*D#r*— ©m^^B^-rs^-^-r*. 20 

( a ) fljIBfv-? X W 3 oJiLh© AfJ^<£38(t&£S£ ti 
?t«2b©A*4» i tH^«iesS«:gM? nfcifl2i*©Ui^ 

( b ) WKA#*i6!8ttiWE£*- FaS&SSCtiiyia^ 
-K*^K©SI»TS±-C8traLfcfi[g-C^3ti. *>o 
1 o$/c«a^©^g^<=>BfriB^*- Kj»&88 

{cA^tf^'; u--rsj; i 5«:3a^?n. 30 

( c ) huIB^*- K*«S§«H?)IBA^^K^e> WT < 

( d ) Hf|IBa^#jg8S«Ht)IB^*- F?*«8&©»SrM© 
tfrottg&s ;* tirt > & t <h <fc . 

( e ) iiufa^*- F*Si£S§«. B«fBA^&8S^6ai-C 
< ^>fe*f©?Sfi*BMfBtH^^8Srt{cte(,>rffi^*D-& 
-5> J: 5 «c» 3 tit (,» & C 1 1 . 

(f ) MtaA^*^g8*JJ:c>mFlfia*«2S8S«. ^tih 
^B«IBS**- F©£S8/cW£ffi«-f £<fc 5 «Cl#fiR3 tx 40 
S*\ Sfc«ttfW{j^n-enHuf3jSSiJS^6©*Jj:C>* 
HfFfB^*- K*«W*»6>©-e*i£©A*»i@*«. ButBSfc 
**©**•*- Ffc*W£^©ft7!>>K{^£ : fc!--2><fc i 5ftfe© 

i. 

( g ) BufB^e- F«ieS§«HfifBA*^8SiHljlBUi^ 
^5§<t©P^«c. 4M3*/A Ktc^iavftg&g-C*D. 5£ 
*A (JbmIBU*- F^j£&l*J©jgt:gjS©Sfc£}j&g-C& 

ii> 50 
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(h) BulBx^--fX«. *BS«CH?ifBA^^88rt©)55(W 

( i ) MfBA^&Sg. Ki»«HM8«fcOTitt»« 
ffi©^Ji£*jJ:a f {s![g&»«. ffe©i£$8SK:>l*u-ciI<?j& 
&tB*g^*sWrSHfilBA^«!?gl^-C>IPtft;a*^- F 

ibreta^^A^fiStW*^^$nr. wriBiB^^ss 
±tc^A<B*saitp-r?,^-©<i-^SiS*^u. ^ogfr 

IB^*- K^SSF«?©S!(*tig8S«:?S-pfc*- F^ffcKJ: 
ot, -?•©»*:*- F/cW^rJSjia-r -& J; ^(c/j: or c»^> 
Cii^Stil-i, l5lC#-©«fi=&Wr*3oJ«± 
©&StA^©^tS*ifi^t>#r ^-©m^&ffi-r & 

iWBffiiHrttc u— tffe*f£»< ai&^Si £sl&*i£/Uc 
u-if-c&oT. 

< a ) fflB*ift#8K. SB 1 ©«r£**»* U— «f5»iS 
SSO-fe * F fC^U^oltflB^ 1 ©M^j^SS^ 61& 1 
©£*- K^SS(cA^5n/c®?*t^^^©U— tf 

( b ) Htiia«^S«$/cB«IB U— !fii^SS©-fe » h * 
m 2 ©ti£*»KK:&tt L/ ^OHuta u -ig&JSfr 6 UJ 
X < Sfel* £milB&S* #iiuiBSjl 2 ©*S^?SK«: A£ <£ 
^{cW^-»-r^<t^«:3S^$tifc^2©^*- F^i&SS 

( c ) mem 1 te<tcM2(D^*- K*ti£igtt. isiom 
2b*wu . *^*n^nmriB^ 1 <Dm^mm&£Mnz u 
-if »»a» i©ra*$j; <>*buib u - if ^?S5S <t mi a® 2 © 

^«&8Si©P^(c*gS*S«0. cn6©?feifSS©^ 
tf-«2b' / A {C^ U < . ^tf 3 A {imrfB^*- Ka»#?8Srt© 

u— ^&i*«s-c* c <t i . 

( d ) H«fB U— tfaiagSStt U— tfSjii^^iH^iAA-C 
( e ) HufeSfl 1 *j J: ac» 2 dteaHfcRHe ^> huIB u 
«-r-5ck-5{c^fiS?n^7!p. *fc«sbfWtc-en6©A 

( f ) Butam 1 (Dm^m^m. m^sm 1 ©^*- Kass? 
ss> *s ct o'huib u - if i»&ss©tB*hra*5 <t o-«>pf tag 

Boia^i©fe^&K©isi{4ffi©^fs«^- 
Fi b-cfcte-r^&s4^BfrfBm 1 ©^*- F#^ss©>Ft 
f*^e- F/cw*aeu. feogragr 1 ©^*- f^ss 

rt-C*©«fc ^tcfflfiia^tifc*- KW. Bliia^ 1 ©^*- 
F^i&8§F«g©StS^^«:?Qofc*- F#ftfctc<fcoT. S 
<?©U— tf**8S©S**- F/cW^ag-r-SJ; 

(g) HUIBU-1f««gS. Mie^2©^*- F*i£88. 




(4) 
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&©«, Bfriau-if^sgrt^ejB-rs&w^ig^to 

•5&S«i&g£fS£ U . ^ofuia^ 2 ©^* - KS£&88rt 

©&*f«gg(c?s^/c*- k»»kj:-,t. -c-*i6©»£ 

[»*B8 ] *-©afiasi*»6©acw%a«©a^*ift io 
( a ) we* 8 -* a x \*Ktimm*mumfjmm&K.m 

< b ) miEx^mmmtm^t- Fmm&vmmmv 

(d) mm^-h'mm.mt. wama^os^^tcm 20 

r-rcW£^CK£Ji&3tf£J:5&k©r&.£c 

( f ) §*©£*- F*ttR©K#tl. 2bVAtc^UC^ 
^*£^C£iKaT U A«buIB^S^ 30 

©4fc*fi&g-c& 0 . *^2b«§ * ©*§^©^n-en©a» 

&8§©E#©ipir£> 5Cii, 

< g ) iw§BA2>iSj£8§. buIB^*- KaSStSS. fcJ:^ 
IBUi^«!fS©tB*t^-a*jJ:0'tB^{4g^©W. jtiifBA 

#B<rfB3t 1 ©^- Kilj£S8©IE:#©*«fr*- Fft!tt* 
BfctaU frojtufBA^&SS*^©^*- Ki»aa8©a 

&.£^CC&oTl>&C£<t€T^£-rS. ©& 40 
«25^6©)5W?:ffl^©tfi^^8gra-C^S!lT-5^f i 
*A 

[»W©»tt<tSiW] 
[0 00 1 ] 

[gfiLh©*IJffl#i?] 

[0002] 50 
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[SE*©8ffi] 

88/00124 (l988*£9 ft 22 B tt"T?WO88/07179<L L-T£J8) 

tt. ptef^i^ffiC^^xtc cftfct. ^-r-a 
x^'jvf^d/) i^t'-AiiM^i©^©©. %v 

mzye? r -f^is^s©***- Kfliistsfiwi-r*. 
£©*»/&«. £firc*>&<> ^©^3©G^{cwL/-t:^ 

[000 3] 

1989^6)3 1 Btt~eVI089/04988tO'Z:'Zim£tlfc'%fWf 
t&Jjg&J&fflNo PCT/CB 88/00928CCPg^3tl-2>affl©^ 
St^tf — AHif/WX (electro-optic beamsteer 
inq device) (Cist^T. fcf- AaWflCj&gtfcftiift 

$ n fc**ofe3^m©^j*«K7 w . cn 

«cfcoTSI*nJtett l ooftiiffi^t'-A^A-S,, c 

SS^©A;fo©7c©K:&|fc© (0t)^«ioo©) f?oc^3 
©tf-AtC^-SlI^n-SCi^SJjc-r^. CCQCiB, » 

A#^F5Jffi-C$,^,. . 
[0004] 

*B1tW : l&3 ) 832,029^{C*Jl,>r. "image For 

mation Using Self- imaging Technigues (SSM^fi^ 
fcfiSrGyB-r-SHgiJfcJiS) ".Journal of the Optical Soc 
iety of America, vol 63, No 4,April 1973, page 416—4 
l9(C*Jt5t:» 0 Bryngdahltt. %tfotj;*7Zs * tf H©g 
B®^ (self-image) ££D3tf£/c©©, JE^ff^t 
»rffi©7feh>*^ (optical tunnel) ©^ffl^^f 
So n*5£[ii-C*0. d^C© Ys^iWmrCtb*) , R 
~OKifiC<D h>*JUF«3©*©^S-Cfe-5^(C 1 C©h 
>*JU«JL = n (2cf/A) M^©?IF!I-C 
«. ±fB©fi3feW©fi3tC:teC>T^Sgei®fim#6 
n-SCi*SpTligr*-5il^C:<i:*^iS$n-5o Viv 

«L= (n+v/v) 2d'/A-C&S 0 U^pO. ±I3©?I^ 
[0005] 
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Bmm&z&m-rzctfrtaztix^z. cm, a si 

moniR UlrichCC<i:-?"T\ Applied Physics Letters, vol 
31, No 2, July 15, 1977, pp 77~ 79tC$Sl*-Cffl7jk£tl 
C©fW*tt. g#ff2©fi»TB£*#Oefi£S§S£ 

^©2»i&8©TX-<* htb (its : ft?) 

-c&s. -e<D»«8S«. £jg*f (M) flHg**ru £«c 

fi£L = 4W//AT&£„ ^©#i&3S«, -&©- 

— £®JHNCi)tt & 2 -o©»&BMb&s. ^©ffe^©^S15 
K4iW*2-3©flK>Ui^;iii«K:SElll3nSCt*>6fiJE 

-e©2o©A^iB^i5ifi[fflt?afeSJtc6«. -e©2 

o©m^JiB«©- 3£«8gO. ^©2o©A;tjM£!#5<,> 

«cfl[ffi3W» & o r t » s & e> a. ©uj^jBfljow^sw* 

H2*P©76©?*$?rWr^/c5^. t'-A^S«. 2o 
©A;fttf- h t 2 o©HtfJ#- h %WT * bf-AMB 
(c+B^-rS. -e-©T^W-^tg«. 2-3©3»«K. BP*. 

oTflkUSttfc*.*. JtiSOf/q^tt, JOBttflFffi 
52 5 492-^CC*it>rR uirichtc«fc of 4>S4W3tiT4j 
0. C©ttf££|RH:. i©»-5*©f^-fXfcHiLt 
OS. Cti6©^W^B. &A3cW«S/h«:»-5/c»© 
«**c«WB©i**- F»RK*ttJBTS 
tf. 

[0006] 

^ns^^xr-^ffl^ns^sst*. ^so-q©*- f 

YtZ>t£&-jm±ZtlZ>. CODCitt. -e© 
«C. iSC>3 7IW5:f 1 5 C i 1 5. 

homwftimm&te. <j y^7< -<ox *> a 

[0007] 

# 1^- a £#su uwm^-t s c t tern-? -s imsi*. 

the Proceedings of the European Conference on Opti 
cal Communications Gothenberq , Sweden 1989SC:}«l>TA 
Fieldinqffe«Cj:oraai$tl-CCi-2)o Ctl6©*# 
B. ?!J-fi£fifMI (tree optical coupler) <hX* 




#f*F3 3 7 0 6 6 7 
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-SbklS^S (star optical coupler) t&yeMfnUZis 

t>\ ^o^©m^7 r -r ;N*©raK#£#sa-r&7ca?> 
k. wtt#«a8)wefflst;yfc. AA77^um*7T 

-f>t|*. C©m^&3S©ig#£fiS©jgffl KISS 3*1 
7C„ Ktl? r J ^t&ti? r J ^tU. SA7J7T^< 

£j*i*.£>J:5fc:ieg;**i7c„ c©citt, \t}%amz 

U *5 L/7c^t7^S^58^X7-A«. ^©T^W>^> 

-c*s. c©j§^«c*>p««:. -e©«ig«, ^zgfl^jni 

[0 00 8] 

"Passive Paths for Networks (•*> y h V — t><Dtc&> 
©§tt*I88) "Physics World, September 1991, pp 50-5 
4iCfcOT. T IkeqamiiM Kavachiii. ^Sijtfj&e— A 

ft&J&un&'&'r^ A x©^&©£^k*K:-?o-ci&f¥ 

20 Ltl>S. f-A^fUSi^UXAiDcfc^aA 
S* s '<^:*fC-?l>TflraKC||i;«. Me»B. jg^7r-( 
'^□S (fused fibre coupler) © «fc 5 £C7 

& 7 r-f -fxttt. fit^itti. £5Ett©^*D 
i . ^lHlS§©*«<b-©ii^14©<g$ <h l»5^*«r* 
•TSia^roSo Etc. «^tt3&K©^u*- 

JSfv^-fXB:. l8©Yt^jS (Y- junction) #>£>Jj£ 
St-AdlKfA^^tri!. U#>U |BU«5c\ eft 
30 fel^il^^^-ri. 8^©AAIig 
B4. l2o©^5-A^*i«K<!:, lo©ip«#^g§ 

8-3©tH;fj2g&iig£. i20©ys-ffl^&gS^6 
SXS. 8X8^$-Sg^gfe^t^ C©X^-M 

ctx6©A*?:8o©tH^M88K:^tciS^-r 
3. jgfe. X$-M^^««. 1 ^©AA^fWA^ 
-C. -e©A^*8o©tH^j^gS©ratc^{cifi^t-.5 
Ci4>pjfigr-*S„ ys-aKftK*. A^^&SSim^ 

40 teguTcA^s^s^a^SEKiim— <Dg&-*mm 

•So COf^-f^B, 5nniX26mn©SiS«±(Cf / F6n 

-5. cof^-rxB, 8dB©@WM-^«3fe«:jn^.r. 1.4 
2dB©wa*i»*c*5vr. o.49dB©^««ii*^-rig 

[0 00 9] 

S. 3IH^Fit^l 525 492-^-CR UlrichB. ^>ifi(JM. 
50 «03tU— -c-^L/Tc 




(6) 



11 

-T£> «3L/2©*»i&8g£^tf„ tne>©gflDtt#gi 

». 5t,>£^i,tH-rj: -5 cessans,, c*H5©^<-r io 

Mj£©U1rich©fv^X£|^D^£ ; &WT&,, 
CO 0 1 0 ] 

Appl.Phys.Lett.55 (19) ,6th November 1989, pp 194 
9-51fC*sC>-C. M JansenffeW, MM&i7 U -f ©Jfc©^ 
✓ ^*9U-if #4*— F (monolithically int 

eq rated laser diode) £ g£*S&Talbot3£?B 

<f#. fiz t (z t «Ta1botS3r*S) ©fgffcr&S^iSf 
K*l»THJWWKIMSirt-*. Ta1bol2fjS£&ffl-rS. 20 

*J5l»«Cj»«T?*Sil>5Ct3W. sMSfefTC**. 3a 
nsenffefct. Zt/2<Dg3©Talbot^P«:^ite^$tlSo 

-r-So c©^ffitcfcw-5jg#*«. Taibot^i^©— aa® 

tttfcrt^ Talbot^^T-©®-^©:? •/ - ;» *(C «fc 
fcUHHCT*. Ta1bot£?H&*. S&ftg**- FfC 30 

K/<»^tt. ^©r wg^^cag^s-fct m— m. 

F8frf£££D C©7 •/ - F-^? Talb 

ot^)m*^>5 i f £ T U SSPbI ©fttBIBifcSr #it £ 

X-X!&Z>tfmc. ^8S^rS]t*-A53-SH (single 
pass multiway beamsplitting) &CW:^jii#7"C£>-2>„ jg 

(c. u—tf^sgK:Snx.-CTaiboi^?ifF»g(c*5(,^rfe^ 
C©^«. ^©Sate©^^ 

si$n-5„ se-^-r. c©fvwxttssb7vwx-c«: 40 

COO 1 1 ] 

[ mvtMfc l j; -5 i -r s as ] 

tf - A#»*gf?££c>'/Xtt bf- AS^tgfig©/cJf>© 
COO 1 2) 



#fp3 3 7 0 6 6 7 
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U C©^-r^VX«. 

( a ) KttflstcateLfcai 1 ©tt^atiftSgtf. 

bmIB^*- K^iS8S©1t»iffi©^K:*i^r. miZ&*: 

- vmm&tcma (port) 5*1. 

©^2©i&-£i§$?S8#i. g^q>|> (port centres) &m 

i -c* o . MiB^*- k jg&ssrt-c-e-© <fc 5 tc 
®ia$n/c*- F*». HuiB^- F«&8Srt©fifc*fig38 
(CfSo/c-t — F^tStCC^oT. MiESi 2 ©*§^i£<&8S€- 
K *»£■*- 4. 

CO 0 1 3 ] 

**w « . m i ©is&*i£tt*> 6^2 <Dm-&mm&<D 

ttfcfiffl (phasing) JCfc-aT. IS 2 ©*S^i£&iJ§f*i© 

*S^»KI8©afc**-K»fft. cn6©^8S©P^© 

F© 7j f>i^ (mapping) ttCiot. -^©^^ 
-^£iiLT©:7fc{K£«. M©S»»f/U^J: 
0feJW«r*S. KK». 1 -*t-2*fae-A#$i 

stc *j t » r 75%feLh©S&^^» e.M£ii *5 ojsgr* s 

<t C O C t . Fi el di ngffe «14 . 3dB©Jf Aii^^^ 
U C©»Ati^«4%*?S©^tctB^-rs„ Htc. 
F*«gf8«c*jfcfS»«R*- FJSiiajc^-r^MKK: 

<tot, C©*jg?SS», ^^.tfUlnch©Se*^©^!ig? 

^T^^^XfCtb^bT) ^4©S3^/jN^e» 

S«JI5©0-C||^oItg-C* & <t -5SlJ©*iJ*?:W-r 
cn6©i§tt. CQ, U-1f^©/cd6©ct , ^T^5^ 
^ifSi. i5*^S(W©fcat)©^^«*4-Cff$)?3c3ti/c 
•J y v'J^^j^fS (ridge waveguide) ?r^tf„ 
CO 0 1 4 ] 

^^©ie^^SStt, -£ ©«&!$# «fc*3iS;*&©*:- 
So t©ig^«:B\ S^©^SS«. -e©«?^88©a* 

or. a**- F»fPfca^3-i±6ns„ 

{ 0 0 1 5 ] 

«^8S«SJ^j©7fess^w-r-So c©ii^{cw. jfiii 




(7) 



13 

EMtfrf-f xr*orfeJ:< . £©*§£(€«. I&l £SS 
C<DS*f^lS«i^iS*f-CS>orfe<fc< . C<Dtgr&lC 

«. mi tmzay&'&mm&ifi. &*-Ywma&<o£m 

[0016] 

<. Xit. -€-©ttfc9«:. «E&i^i©^-^ftWLrfeJ: 
l>= -ecD^*- FiS&iKtt. lo<DltWW|S]Ct*>W.5S 

Kif'PiJc^s-een^ct^Djtgr*^. c ©«-£«: 

«. F«&8S£*S^M£8§«. 8ifci*ErW& 

*>6©M*>&j!y8K:J:orA-# < SUSSrStt&C tit 
m>. 1 -*f-N^f6]fc*-A^flIS (N = l, 

2,3,...) £0r1«^3*l£C<fc*^gr2>£. C©*§ 20 
■£\ K^3S«fi24M)VNA-C*0. C02W*-?- 

K^StCteWS^*- \rmffl&m-C$>K)> Mit 

Sr**. FzS^gS©^2©Sg|5«^«. Sg2© 

[0017] 

5&c. ^HJ©JUfif!l*s. #©^tt0ffi£#B?.L,x#K 30 
JEW* W ilt^3n^c5^ 

[0018] 

[«W©HJS©^«S] 

01 cohki*. ±m)tcgmnmo 

r^^ns hr-A^siis©^©*^©^^^*^^© 

SSn/c 3 OCDMEIJ^ strata Ctt6 

©^©*©*«i2 t ^?S8SJii4*5||^-c^ ? tir i » £ . 
&?ie©[ifi« .^j&ier^ s n £ „ 

[0019] 40 

ft (*SfUi£(cj:-?r^3tt£) z<D±mzic^.->xm* 

ig&8§22. ^^^^8824., C©**^S§20«. 25© 

3Sr-*>-So C©**«^20©iSS«2ar-$)»5 l iJi«2b 
rab«3. S3Lr&9. c4-i6©^ti£©§<7«. #fi§# 
-Sf28r^n;*n&x. y. z T^-iU hffi^©S<f(cWC 
Cn6©if'-C > xfctSit-C&O. yiz«*¥7 
£>S. ^7>*a. b. Ltt. -fflkzmft? 50 
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ttffiSft. -e©JW*W£cffi«f£i£;*nS„ t^u c© 
#lrtt. b>2ar&£«, 
[0 02 0] 

A^ii^SSi8im^^5S22. 24i«, 22a©iE^ 

©SrMtrj. At>m®.^8trp&mm&2otit. z 
^{cM^E-r^sao^sjftii^so^^-rs,, 

®rtK:4Dlirl4^30©PlfflljK:rtl-Ct^li32. 34£WT 
A^fSCJ £ 4i*RO t a^&8Sls~24©S^». 2-3 
©TK^PSi 2ocDSiaS<t^WT-&„ 
[0 02 1 ] 

sr. ±M<Dm®ft&mcmmmz-cfrsZtix^zm 

36££cEP38i©:£r6jrj|/c*i£©. *£ll-ll£ij£lll-l 
II<h{C^o/cBfffiS*s^:3nri^„ W#©*§^£fe. 

-e©KS«z«i{c*tLrsifir*)€>. H2». At>m$i 
ggis&s-e c r *tmmm2o(D<pic<£fc-? *> a^&ssis 
©mppaP4o£^t\ §§P4«j. **^ss2o^©a^ 
h & l t» < . S2 ©*j^m«42«. z»aaissi4F«3 
icfcmztiic^&mm2<xDmm.t£At)m&.*fn-r. * 

3^*?^gS20©fflIJM«#ffB^25r^3n-S <> KP40«. 

Sib *g^r$Ai»3o±{c*s. 

[0 02 2 ] 

0 3w. a^&8S22. 24©#^©A^gan5o. 52* 
^-r. iin5o. 52W. **^8§2o©ta^jd<- h iur 

tig-TS. HP 50. 52«^^(Ctt^32. 34±{C*>C.^g 
IA^32. 34»&^tC. §fflIJg44<b^i9^SSW^30 

i^e»iEi§tb/2/d^iitnr{ig3if6n^ 0 «£-?r, w 
^32. 34«. sc^tc^b/dwsinri,^,, c©ci 

«. W^«i®S©SPXW^- h 50. 52 (SO'. #it§l3 
2. 34±©Ctie>©^P©*^) 4J^«3820©»i 

<p£MM3ozmz>mm.¥-mic<}:->-T:wm2ti 

■5. S£or. ft^32. 34±©*:- r©cfi4>«« tJ 3 ^^ 

K2o©«»fs© (mmmm.&-e) y^mic^^xmmm 

[0 02 3 ] 

3rx«:, t-A^fasiocsbf^-^wtc^sn 
£vwmtemmmftmt&-efik2ti?> 0 a^s 

(0S?nti,^j;i,») «:J:->r-^^.6nS5l6t-A*s. 

A73««S8l8©tfi{CM^Sn-So C©f-A«. 2b 2 /! 
fc^tt^fiA^Wr^,, C©t'-A{i. ^<S3SI4^30 
lcffiKj^I«h, A^iSSS©1t»r®©^i*{cS 
or^{4*ar*4„ c©f-A«. w*<o«»f-^ft«:. 
fiP*>. ^^TK^P^iSKSiS^-Stcfctir. ¥&iE?£ 
t^©^S^?:Wf StoT. c©tr-A«. A^)^ 
j^Sgiso^EH 5 ,,*- F/c^^®|a-r^o S^©c<t 

^^6. \t>mm&i8it. mtz^fcxjimmic&'ix. 
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[0024] 

A*3*B»Mi*rc©»**- FG»tt. iESSI18&©¥ 

jss? (o~?c) ©»©. c®*aa»KSor©«isi^ 

££C3tf&,, J»ttBa*HiP4ortt. C©fUUMl!ti 10 

#ffl(C*Sl>?3fr*- Ff^<^*r*5*A*«W20©*t 
F EH5? j „ <nJ&H&«) £j@jjg-r£ 0 £*2n4k IP 

A*># ( a ) ftttr* 0 . <b)a**-Fr* 

o, ao (c) A**«a»Bin40(o*f*{csor^ffl[ffi 
■c*s*«aj{c. K»«a»2«o#*r«K*- f <n#s 

KfeWSlliiMtt, c*i&©*-F©*U$RK«Wl¥S 

1>T^SH"£. c©3Bft©iWc. MD40©3Pffirt©«W 
a*tt. *^iftHl20©fiS«ci9oT. a^iS3§22. 
24©&*©ADfflCi50. 52K:*5W-5 2o©|h]— (OWR-ft 
*CC. ^?nii^(C&5. Ctl6©^m«. &*© 

mim&mmyz. 34*i»i^i-r*. m^panso. 52© 

IB 4. MK44&tfttjMnso. 524©RB©, <Ht54©fHi* 

[002 5] 30 
pgpso. 52«:*jwss»^s©s*w. ^©Bsau/c 
S^©Ui*^8822XW24©a*EH 5 11 *- F€r®|ar 

5. fif^t, i|J*»jRK20rt©»«ttffi**?ftK22. 24 

©4>ec»*W«ctt£3*i. ffi^J#-&SS22. 24l*m-*- 
F <«**-K) ^W^tOTIMWS. A2)«2&8g* 

1 Jcos j mftx \ |f cos 



»i¥3 3 7 0 6 6 7 
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is«:tSl*i^r©«8S54*5e>©]SS[S*©*OCiJSS4»ftc^ 

Kis*ao-rm*»ias822. 24©*{c*-^isj{ce«f 

5. ffiot. tf-A#f8gio«. A*3WH8MK*D*6 
2o©tH^t-A{C^*llT-5. 4>*aWB»20©*- F* 

a*. — ^©«W42{c*jws#— ©s**- Koma 

ffi^©^SU54«:43WS2o©S'J^©S<HOfc^ 
Kfft-r^^K:, c©£-Aa*WjE3c&. cntt, 
J: 0 HRH&SWWJJWtW-c* 0 . *f^^88©$ili^± 
©¥S^©SWa<!:. ^ar#il6ti*. *ife««SSfi3 
LijgSA i©F4©±ie©M^<k©i!S{C. 

L = 2b'/A (1) 
mrS*© b »tf^»«K©ay2Br**. 

[0026] 

«ft»«:*f-r*A*©flari»«aaE^b43W. fifcw^ifl 

[0027] 

sr. &#&^B©]iiro%£ft1^tf4ffi;*4'i& 
<t#<55E£n£. IK, (zg&8&S£#;iS) t©«a* 

4. -e©*tttt«. xH. y#. z$Atc*tGT&*{c¥ 

iSSS«, a»Bt.©ittKMB* ! e-K*R«:jE«Mkl/3t. 
* (x.y.z) CCfcWSmn^©*- FE^„©^l?aF-^E 
.„ (x.y.z) ;X5£©<fc5fC. Appl.0pt.Vo1. 15, No. 5, 
pp 1334-1340, May 1976(C*iCi-CLaakniannffe{Cj:-oTfj- 

[0028] 
[ffcl] 



^(x, y, z ) 



J=p [sin l-Za / Jlsln (tF )]« 



con 



(2) 



F»r* «5 . 40 
ns. y««:i9ofc«jwaa?ttK:iars*-F«rt?* 

Y.„ = (/3.„+ i or.„) ». mr*fc*- KOflBaW 
£>9. £..&a..t2mn^~F©ftffi^£^fl&-C%? 



Tsinj ©±© Tcosj T C osJ jP^HK*- F$fc 
Oi^KIclCTmXfJn) {CftOTSfflSn. TsinJ 

F««c»uraffl3n*c4*^iyr«.»*. 

[0029] 

[^2] 



[0030] 1 (ifi$ii)KW2<Hffl) Ktt^r^S(,»«c6«. — JJBta 

-fim& (3.1) ©JS5nirt©ft«*i. HBg«:?g/c3ni so a^gss: (3.1) *^sc©«t^K:#*ia-rA:«>{cttffls 



(9) 
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[003 1 ] 



Pan 



2d 
X 



(£) 2 } 



18 



* [»3] 



(3.2) 



[0032] 

( 2 ) «. &mmmu<D±x<Dm.um%^-- io 

©^fUSF^ (electrical field contribution) #5, ■€• 
5*§-&«Cy = + bRt) t -b(c*5i,>t, -fnT^tl,^ 



«1I 



<£otg|@$tiM^«&l). 13 l~3©fc*-vM3-«l)i| 
lo©iS£tc«. A#2»^l8<t*^i£i820©ii;Stt- 
gc3-^e.*l. 2a^L/t^ A^3^&8Sl8t*> -&©«#* 

c <Dmmu&Mmmm&2<xDm * ft eh, „ - f km^ s 

4-1-5. fiE-oT. A^JErf^^-Ftt, EH.„*-F£§* 
©«*?ft&<£ifcA.„ £ ©j^ffJM-^CC^ft? 3 ti -5 J; -5 {eft 

[»4] 



(4) 



[003 3] 



fcW£1IW£aT7-yi;|Rffc©l)^r&£. EH..*-* 
^ - £ J Eaft.EH.nn. dy.dx. 

[0 034] 

JimiR ( 2 ) ~ ( 5 ) *>6 t ®es^aJSj|g8S*- F 
4J*a»ifflf8«iA*aWS(5«©H:*b/a 

(ctE 0"C<t'©j; 5 tc^t-r £§t©-r -5 c <t # njt&r 

SS© rijig : j ©Jfc**£fb3tf*aMI*7iVr. 15 30 

mjim-izz^T. ia.„ i'©^©iD^^T. ia 

4tt. m= ljaon3&5^r©B$^^l»TA.„ = 0-C*-i, 
ct^-r. cnu, *©J®|2^fr©>pm;ttK:|ai3-r 
£. tot. ftjesti*-*- Ftt. 3-Mfc^-FEH,,. eh 

13 , EH.s^dWC*^,, 
[0035] 

0 6 (C « . J: 0 fiiKtfc© EH. . «i£S§* - F ©^o*i© 
«lt#lK:J:oT»e>*i. MS^TcWftff^^:? a~F 
Sl©W^30«CMOTIil^3-&6tirti-2.. ix, y, 

~f«. *©^- Ftcffi^-r*. 

A:EHn B:EHj 1 C:EH 31 
D:EHii E:EHV 3 F:^, 
cne>©tbr-. A. C. E bi&ffc*:— F"C& 9 . B. 

D. FttJ5*ftfr^r- f-c*-5. ctizwmic-rztcify 
(c. E (x) <tE (-x) ©&*#. 01©x#©iEa5 



[£St5] 



(5) 



0. E ( x = 0 ) &zM30±lC E (y) £ 

e (- y ) a». ymtcm? ^(Dmmwi-c&zt-rz. 
m&*-~ f©«^{c«. 

E (x) =E (-x) R-d E (y) =E (-y) 

(6.1) 

KM***- F©i&£&c«:> X© (6.2) X« (6.3) ©£" 

E (x) =-E (-x) (6.2) 
E (y) =-E (-y) (6.3) 
[0036] 

f-A#i(giort-ctt. xzmic&^-c. (*f 
JSbsg s n ^ c t *t njmtc? 

[003 7] 

xiimnAoi)^ hvmzic&z y^mnom mys^m^- 

E, = £A.„ • EH„ (7) 

A^ian 4o#> e.gBSS z tc * z xy^®^ <dm^<d^ s © 

*Mitt. (7) <0«»filXli«©¥*T*-5|E. I 

'T$>?>. |E,|'«. b/a02O0WL.t, H^*^ 

gS20{c?SofcK{SzK:it:D-cH-#$n/c <> M^©«^£ 

fc. **^2^8gl>I (2b) «3mn-r*0. ^©i«3 (2a) 
«— ^©lS-^tC«ajmir-* 0 . ^©ig-^-tCttO. Srnrnr* 
-5. Ctt«. b/a=3£b/a=6£{C+g^b. -€-©§+»*£ 

m*i@7 iHsos^Ky^^-c^snrc^-i). 07 i 
I8B. **^?S8g20«:7S-,/c— «©z©ffi©£*{cng 



(10) 
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= |E l |'5r^To M?5<Dm-&£<t>. ^©itSO:. 10.595 
*P>©Sfc*f?£fi (CQ, !f) i. ( 1 ) 

*6ft£425mm©<t I 4iig$8g:B£ L <hCC^H>-Cl>&. 
[0 03 8 ] 

HSfC^ftScfc^JC. b/a= 3T-£>£B#(C«:. 

KEHx,. EH,,. EH, s . Bkrtcl-t&ffil&Ztl. Ctl6«S 
*fCifi<KtB*ttiJ;ft0.52. 0.33, 0.13. 0.02=SrWT€>. b/ 
a= 6-C*-SB$(C«. KEH 11 ~EH 1 . 13 #®jta i *n. 
Cn6W#^CCffi>^tB*0.27~0.02^WT-S. 10 

[0 03 9] 

iK8Spgn4o(ctew^mi?©?*3©^ i ^-To c©.£ 

<z=0) «Cfal»T. KEHn^EHwtt. S^tCplii 

tar * 9 A6o££ d s 1* £ /cjft^aswcc^T 

r. ip%. z^jf^-r-stconr. -t- keh 11 ~eh 17 « 
m>K.mmfrettK<uz. cn«. iafflo&f&is.„£SE 

3frg5$(2), (3)©SITC&-5. 20 
[0040] 

(spatial rate) tt. z #30K:?&or . EP^. tp*z9$ 
S820©W:frft{cM&&. Cti«, K«WSF-¥©Pa© 

£©#?iJ££D;*-tf 6. iltieoMfi, z©&*©fii 
{cfcw-SxY¥SrtcD6i. 62©<£5&ftig|&cJ:-o-C7n;*ft 
-5. ^jg?g20«:?So/£:^2/3<DggfltK:*i(,>r«. -€-©^1 
^©^©^WJtt. 3-^OfflftiUfcS^Wr^ft^63 

(tj;-,-c3i;*n&„ #jffisS2o©3ggpr«. -e©&;*©# 30 

2 o©HE5g«:##>ft7cfe*:64a. 64b£WT£ftigl 
64{Ccfcor^3n-5>o @A64a. 64bW. W^3*^8§22. 
24©A*J§§P50. 52©4'^{C{iSU-CC^ <> Cft6©® 

«i&8822. 24S*©***- K*fflita-r4. 
[0 04 1] 

*>6tiife2l&SS20'N<£>. SO'. ft^fCfcoT^nSftS 
<t^CC43*aS^gS20^6to^^S§22^CD. 

&t» 5 Ci***"*". a*&8gi8S54©<3gK: 40 
*BiMT£EiIl64c. 64d. 64e{C*5HT. fiig64ii-eatc 

Sttfcl*. MtC. @A64a. 64bA*. &*©tH2)i£&?82 

2. 24©S#*- K£®fiiaT-5#4«c. A^&SSisK 

r. ^g§18~24«:?S-o/c?)^^fil^T-*»5. IP^. m 
= lfiOn=l. 3. 5. 7©i©^©a.„##m«:/jNi* 

j£S§22. 24©PS^{CS5?l*efj«Cttl?|{C^$*l^ <> ££o 

T. t*-A^fSSio«. b/a*i3-CS>€>^{C^!f^t- 50 



[0 04 2] 

©^^©MiftBTX^* rJtb/a#6T-&.SB$©. * 

05CC7r^ft£J:5K:. b/a£ (07 ©iS^<D«fc 5 ft) 
3*>6 (H8©J»£©J:5&) 6 tcif A£-fc*-.5>#)*«, 
«J»*aBSiS*- KEH,. EH^K^Sn-Stfi;^^;* 
*-FEH, s . E^.^JC^Stl^ffi^^ifA 
StSCitibS. <fcWX&©*- K#sj:9^<©ai 
A**WSjWK«:, 0 8 Kfctt 5£«©K^C> 
«. 07©-e*i6J:9ifAS-i±6ft£. 08-c«. HIP 
40©¥®F*3©mW#*Jtt. #-©s^7oa*wr^ftm7 

OSCcfcoT^Sft*. BU&i*ft7cJ:*>&C. Sft-2>(8.„ffl 
^Wr^,*-h'EH 11 ~EH, . a3 ©«{{C. «t#Wfa©HW© 
&$©#*«. *ife«&g§205C?a-pfcg6!llztCl6DT^ 

<t-rz. ft^7i~-75«. witimuiwvitK&zvm®. 

<Dm^nW(D&2&ftmz1riZ>&.8.*:m0-Ct,>Z o ft 

^71. 72. 73. 74. 75tt&*tC. 6t>©. 4~3©. 3 O 
©. 500. 2o®i^«t4. fti&73«:. 9! 

5g{CiB^3ft/c30CDfc*:73a. 73b. 73c£?rT&o ft 
387i~75«&*(c. ffii£<DJ:'j< l cLfrtp5kmm&<D&2 

-c&zmsic. A*«aa»HiP4oi&»^®ffiBiiy3. l/2. 

2L/3. 4L/5, L&t&Bl<T Cn6<Dg?tt, 2L/ 
5. 2L/4. 2L/3. 4L/5. 2L/2<h^3tl-2> C £&uJffe-C$> 

[0 04 3] 

tf*«^8g20«. ft&75©&A75a. 75b*»6©4fcH* 

7i~74©ii-rn*> i o©ftig©§^©fe*:«:iag$i±6 

Citt. N = 6. 4. 3. X« 5 T?* l-*t 

n. ao5o©m*^&ss*i. ft^74±©@A©i4gfc 
2?n5<t^K, A^&ssfcjc-o-cSF-^sn-smi?© 

ata*sSftSCi*i^J|t3n.5/c5 5. ®A70a. 74 
a. 74Wi. lslfiiffl©mi?«:tB^-r^*5. ft*§571© 

[0 04 4] 

^8§©ra ©^Stc *j 11 z> m^m.M * m± t -5 fc tote . 

+^tc^#&ffi©b/a€*t5C b/a© 
3ft7c@A££D?-l±&©«t+#&2***EH.„*- K (m 



(11) 
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= 1. n=l. 3. 5...) *5®|a3-t*e»n^C i^Stll > 
tei><Dic-r&. cm*. {@*©fflj£Kj£G7cgft<Dfli]gi 

/cWLA^^p^si oa^iio citi, i -oom 

£X' $> £ o W*. \t > b/a= 3 ©ti^OH 7 fc^ S #1 
r. fi|]-£. eh,,, eh, 3 , eh,,. EH, 7 «:J;-oriiia^^{c 

fe&SftS. !§]&«:. b/a= 6 <DmS<Dm 8 K.7fk£tlZ> 
«»A5r->tt % 7^©^®^^©^EH.„*- KKJ: 

oTHWa^ccfB^Sti*, ti£fcj$fl5©gafSft5z£j&3g 10 
[0045] 

09«. 08 £+*&»*&©*§ 

ofc^tt^St. &*«Cfflig570-W5K:tB^-2>80~85© 
©{ifl^Sj^U 0 8OS^©^W©«SO^ft(Ci 20 

tiffiT?*S. L-^b, 09* «. fti&83«. -^©^fflij^ 
83a. 83c£ tematiCis^r^tj: or^-5^M^83a^r 
W-T^o «S«83a~83c«. ^8iCfcW-2.Baaoffi^:73a 
~73c©&fB£-^*.-5,, SEoT. cfJ*©fe^73a«^ffliJ© 
&A73b. 73c«t«&+B* 3 ^^-cr*3«3. @A73b. 73c« 

m>i,cmmB-c$>z>„ cocia, r3-*f-4j tr- 

A*£-£3§/#f!!3§#. 2-3CDPHatg©g^75a. 75b££ 30 
C3-e^7c»{C. Jf-fl|IJ©gA73b. 73c{C>!tUT{4t|*5-r 
n-C(,^4 J *©fe«C73a?:^S<b-r-5/c5 ^ <tt> 5 C <fc 

[0046] 

fflifgSO. 85#l5H4tB-C£>£#iift4C. Ctl6©ft^«Dl* 



- iter - 1*) 1 }] 



75a. 75b*U OOA^O^DS-tfSfc:^,, cnifi; 
o%^-CiES3n/c2o<D**ii^l?S2«i. @A70*r@ 

*75a/75Mt^&!u *(D'&-cnvm*:7oi l cm-rtc*> 

5„ COCiB. fi«3tt/c@A75a/75bfc:jIMl,/c0 
802 0©^ (version) ^tSCitCj:^ 

e.n-5^^ss©2is©s3«2L-c*»3. cn«. # 
ss; ( i ) *>e>^©j:^(c^e>n-5o 

2L=4b J /A (7) 
[0047] 

■xma. (7) tmmm (20 s^*. c 

mmd&&2V*>*>„ CtiB. ©*§&«§«: ?So7cjft#H£ 
^©iS?l«:*iur®^j%^ft;En.„^8§*- K©fiAft 

[0048] 

mtf, ^-©fe^70i-?"©>!=ft&t-^l^{iffi©ft^80 
(J. ^L/2{Cfcl,^r. fiitB^«J?r<*o/c4 0(DgA72 

tc^-r^o cne>©@^72». gEgfL/2(c*j<,>-c. 2 

-3©lHHitB©SA75a/75bK:^&(U JgfC. ffiSl3L/2«: 

fe^r, m-©g^:«:^-r-5. 

[0049] 

S7i08ii9«, b/a(D&£C!>ftK:ffi:b&. MCt 
— flSto&ctt. m~3©t-A#»Kio©*§^c. A^J 
^SSi8*^<DS!)li©EH,,*m;14<DS5?K:. 
w^Sigjsns,, A**«ssign4oK:*s^r«. 
-S^r&S, ffiS©b/affl?r$t?JS^«:«. #?I5£ 
(3) Z&mLX. KEH, 0 ©{4ti^/3, 0 *i^-C 

[«6] 



(S) 



*- KEH,„(DfitS^/3, 0 *^^r^6,tl-5>„ 

12 



* * [»7] 



J*1< 



2n 



1 



(9) 



[0050] 

-ftms. (8) frh^im. (9) ©si^nt. see^j 



[&8] 



Xr = Pip - Pig 



re. X.z 
16.b 2 



(p' 



-q 2 ) 



(10) 



[oo5i] ^*5Sj-&6n^is^tc«. jtmiz do) «^a:cca 

cne.©*- kp h ik:. 2 7t<D{ata^i?«ET-&<tt^ so 0. 



(12) 



23 



[«91 



Xz 



Tt.X.T 

TiTb 2 



2 it 



24 
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(It) 



[0052] 

S^^iSSSrt©^^ (ii) tcbtt&£JHEtt* 



*2n 



32.b' 



(P 



2 - q^)-X 



[0053] 

EHu-t— KiEHm-t — F (BP*i. S#*-F£. 
©Siff^©^-*- F) ©J#£CCB. z 2 , ##5£t?-5* 



* z (BP*>. z 2 » ) b. :to£K:<fco-r#;*.e>ft£. 

1 0] 

(12) 



**.6ft£,, 

mil) 



*2n 



32. b^ 



(13) 



[0054] 

J>m& (12) £3j«5£ (13) ?rffl*^1±-5CiiCj;* 
1 6L 
(n 2 - 1 > 



[»12] 



*2n 



(14) 



[0055] 

n = 3. 5. 7. 9. 11. ...©H^KB. 16L/ (n l 
-1) Z 2 * B2L. 2L/3, L/3. L/5. 2L/15. . . ."C* 

£. laH4*§teJi £ft & EH, K £ eh, F£K*S* 

*ffiSJt¥Bl. 1/3. 1/6. 1/10. l/l^-C*-5>. Cft 
B. Jfc#&*iftl80Bt.*-- F©P B 1tcBI)PnM$!#&£ 
ilf>9C4*Sl/n>6. (4) B. S^EHx,* 

- F t*<D'A<DMM2l&.<DEi\ i 3 F i<DP H 1«C 2 7t©{i 
*B-fft££D;*-l±S<£llgi£iitz 2 „ 
OffeCD^-rOEH,,,*- F (nB^tifc) t©P B 1«:4>2 ?r© 
{iffirft££0£tf&£t>5e££^L,Tt,>£. C©C-ft 



[0057] 

Li2L». z, iz 2 , *^ft(CJ:or4>/c6 3ft-5 
«?g8SS3-C*«). L = 2b'/A B3&H5S ( 1 ) #>6f#e> 
ft*. SEoT. z„ tz, , B. M^ifeb'tCib^UT 

7&^A:^#&a?>6ftfc^tr£c&J: *>ic&iibhtiz> c 

[005 8 ] 

MMZtltc. -t^l.5mn (Ifl2b) X o.6mm (flS£ 2a) X 21 
2nm (Si*2L) ©^©S^TJl/S^-^ggT&^ffl? 
ft/c C©I$H, 10.595 ^U><DC0, U — lf?&g©i§ 
^KUtf/A-e**. C©2»&88B. 0 1 ©t£*i!Sj£8g20 



2 » ©&©. *6i9)^>imA*^W©S3S«:^mT.5. 
M(c. S#^&i8©+#&fi;*#&ftB. r t j tfg 

»IW«:*D?lf6ft.5> 0 
[0 05 6] 

:£g5£ (n) ~ (14) B. 7T©*- KiWttfflgfcfbw-e 
ftccj;-prfe/te.3ft ^s^^ssrt©eae^s z 

30 2 k ^S-r-5<fc^«:. W&m.2tixt>J:i,K cfte.© 

^^©WSfC^oT, 
(^13] 

(15) 

(0 l©Wi^30) ±©0.42mm©'j7 3;X h (waist) tCCO, 
V— tff-A**m$-t±4CtK:J:o-C«*&^ft. £© 
t-AB. C©«!^«C?3or^(6]#W6ftfc„ 
A^B. A^*^58i8*^©JS)|a{cS<HL/cJii|B^x. 
40 tc. CftB. 20.6cnm©iE^»TS<!:it#{4g<!:^Wr 
S*ifiafS^6©«**-FA^J©S^iaffi(/co/c„ 
^^ti/3>*^7*i. g^Jf^j&SS^6©Ui^^ 

^ttj-r^fcfetc^fflsftfco c©*y^B. -£©«£s§ 

*>e>©fi$C*fttJ;>J#. -e©^&JSfi$2l2nni(C<i:o-C^g| 
3ftfcSfc*fA2>£. ^3^©±Tl5l^-C*i). BP*i. 
-e©A##. 2LXB4bVA(c^Lc^^r^86^f*o-c 
?Pli;*ft-Ct,>SC££5t^L;fc,, ?S2©^eillB. -€■© 
A2>©82%/co/c C©l8%©ii^*5^-C*«). M 

o. c©s^. xjjm&i& 2 

50 l>c£CC<fc£&^#^14{C:a>&< i^gp^fitjfcgH 



(13) 



&Wf3 3 7 0 6 6 7 



25 



26 



■C&fiBmffl&K. J: o TlPiS ft£ 1 t>5 C &#sjElx> 
[0059] 

gffl^nfc. cft£*t tabic. 2oc^3r*7 7 

-f^' (rtS0.53mm) ^ft^^S§<D4KCjf A3 ft, C 
©7y^<B, ^©«&&©fi3*f*i©tt»T¥ffil*}iCi2 10 

li. A^Jcau-ift'-ACD^iX h^e>^SHL = 2bV 

A = 106mmiC& -o tc„ Cft»E>©A;frK:*5W&:7 7 -l^'tp 

{4SS#6ftfc 0 Sfot, 7T-f^i. U— iffcf-A? 
hOC^-o-C^^ft-SA^lSW^KlS^LcDS^ 

[0060] 

tmttT&fc&icGyBSftfc. C©#^5«, fn6©7 
r w^'tH^^tgifit^^^fcfc^rtB^u < . c©& 
$ ^mm^<om^ t i>\B\mtfov$> & t <, > ^ c t *m 

COCt», A#fix**©WPs©S#*:-- K©# 
§t#S$ L = 2b' / A cDS^2S^Sg©+-cec ofci t> 
^ct^aEWL/c Bee. 77^W©lii^i> 
%±C2H2>tcib< l c. 77 ^-<#Sl,>{c&?fiJ&cfeH;*ft 
/c 0 c©e<fctt. +#(ti!i;£3ft/c z F#s:7 'J >^££c 
3-t±fc 0 ^«SSi7T-r^\ f-A^fflCDyDHzXtt^ 
^75%r*-5C i^H-eSn/c. 25%©»£:(*. 7 7 ^ 30 

Tt^^cA^mW^iJCSiHLfc,, cft«:*>^?>r. 

mm.d&&z 2l«c*jw €> A2>W8j&©=fc o mmv&mcta 

*r. t'-A^-fj^m*^jgg§s$L(c*iCir^$n 
fc. 

[006 1 ] 

t'-A^fJf : ^-'CXlO«. T^s^EWotm. fll*. 
(iBeO. Si. MacorXtt^lr'f'P^ftr «fct,>„ 
[006 2 ] 

Il~9 KHt &±§S©!8HStt. S^#jg8S©ifs^-*40 
b/a = /(K/j) 



* jsocfco-c t*- A^s«*^f e.ft £ c i * sci 

&7jkTo WZ.it. m8Tit. gA75a. 75b*s^jgEfS"lii«: 
SoTylAJC^oTSl-^Wra^g^ft-Cl^,, 4>i*iag 
&gg#2aJ: O+tftcASuiSi;* 4^J: 5 tc^^ftft 
tf. bu^©^*- K«i^{C*n^T. xTJi*K:£*- Kit 

JS8|J{c*j^r|iS«±«:&g^-5A^ljftK**:EH.,*- 

F£. ^©^gptcfc^^A-ocignatios^-Ka 

Cft6©ttJ7J«. (b/2,b/2) . 
(b/2,-b/2) . <-b/2,-b/2) , <-b/2,b/2) (Cj; 
-pT-^*6ft£. z = L«:*jW^x,v¥ffirt©.^tC*cti 
^-a-^ft-So CCttt. x = y = 0«. (@1~3©W 
3£30i|!p£-C&&) -e-©^S§©SJW(6]©*f»*i!±k:& 
C©fHr». 2^7C*^SS*- KE^„ (m,n=l,3, 
5,...) 01~9©1^7cfc*W©l^^ (m = l,n= 
1,3,5,...) ©fU><3fa&ia;4fts 0 S(,>tci6ft£&-r 

08©2o©^fj©#^*j > mwiKtitmtxo^Lm. 

S9©iS^©<f:^^ffiffi'gSi«:j:orpJtg-C4>^ 
[006 3] 

^e>ft^>^u«:*st,i-ric^. 

mi 4] 

U = 4b J /AK (17) 
[0064] 

« i£8S#. J -0<D&2m±^<Dftm&!&mt 3 ft£4B 
2a©fi3^I^-ffi£«?-&fte>«:> Cft«. 6> 

[IU 5 ] 

L, = 4aVAJ (18) 
[006 5] 

ISDS5tC*Jtir*s!>6ft-S^6«. -e©^?^8S©m»r 

ft¥?rtg£ <h £ C <!: tc J: -oT-^*. e>ft-2»/c6 "5. 
[|fcl 6] 

(19) 



[006 6] 

fiEoT. 9x4ie?lJ©^S@A'^©^Sll«. SIBta 1 / 
[0067 ] 

*^©366SM-C«. -e©^*- (09x«2 
o) *siE^^fi^©i-% ^ i C <«: 

xHiy#a. c©*jgK©tf'i:^a-5 (x = 



50 



y = 0) ©.fc^tc. Mo. 01 i02{c^3n^cfc-5^c 
^iSKM25. 42©^^K:*tbt:Wr*^J;-5{c. 
3ft^„ -?-©^- K^3grt©Mft;*- K^l?«. 2 
o©^S x = 0 . y = 0 PitCfxStttfo&Z&tcm-tti 
E (x,y,z) =E (-x.y.z) =E (x, 
-y,z) -CfcWfttffc6&l>. A^W<ttB^W«|5] 
-f-T7'©>Ptftitt ; &^fc!5:Wii«&e,T 1 fiEoT. ^© 
ZA?<DX-hWm. BP%. ( 1 ) x«i£y!i!ifc:*tO-C 




(14) 



27 

««c5f^^©»«8S-C***J. xfilliyfl!|iC»OT45- 
[0 0 6 8 ] 

TiJgtti^ajilBI— ©»ttij&lSl*. £*-K*SjW 

©icT£,, tB*mW«. Aftttff&H— ©*-(7'©*Mfr 
tt^tS^^. fl^T. — #©ffl*fl»ilMS* 1 x = >c. 
JiLOy = y 0 -C&S^6«. ^©tH^zg&SS^ (-Xo.V 
„) £ (xo.-y.) t <-x„,-v 0 ) £CC%C?4-tf2&&tt 

[0 0 6 9 ] 

©J: #2SBJ©7V>V xf*9©2»#?SS©:£t# 1 o© 
<0M.«y2rrSi) cc*ji>rm— =e- Fft;**i&*§£ 
«e » . -t ©:frfa (c*5W5t-K J&ttrt^r ©Sgi&SSK: K 
UTPF— -C*4Ci*ilS-C*S. C©*-F 

T^^:*-r-SCaAs<5;A1AGaAs©1f *&lt'H'>t ->WB 30 
[0 0 7 0] 

t ft *>©»««. JESt^X{^S^6©fll^ 
[0 0 7 1 ] 

01 <t0 2iS3*BS#BS-r^>i. t-A^fJSao 

«. A*^SSl8iffi*^2ggg22/24^5C^S^flfJ© 

-e©SM^SS«> ^S«3fe8S{C*fLTffi^©fl 
g(t&-?TJ:t,> 0 F^8S©-^©«I^^S|5{c 

*jt>-rA*snfc7fe*5-e©^gp(cM?n^«t^{c. mix 

mmhtxx *-©«£«:«. (agj^ggm 22. 

24iim^©) \t)mmd&£Mt)m®B&&> *©=£*- f 

^K©ra-©^(filSggU{c{4g$#6n-5 0 C©«^ 
(ct*. 7fe»iBfr3i^rS]4!(§jl*r&i©M^«:^^:-K^?g 
©*£iis-r -e-©^*- f^k©^^«3 

ttL/2-C&-5. 50 



#1*3 3 70 66 7 
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[007 2] 

$T01o£#MT-5><t. C©04C«. Mach-Zehnder 

^W-ioo©^©^0^©fg«:siJ©|ISSW^$ n-rt^ 

*. T^w-ioo«. ttjaw«:«»©inn*wr*. 

^to-acci»iJ«:aBB 3 tilt 2 o©0 i ©fvN- -Y x t ^ 
T$>Z. JK^i02«. Si»©«Wft«:SBfiuyfc*»aJ«-^ 
©T^ftl00©$&W&#§!l£^T., cfte©¥#§B# 

(J, e-A^Sl04it-AM^Sl06^r^t?„ c©t* 
-A^K«104«. ^2aX 2bX L<Dm 1 ©S^ff^iS 
8§ll(Wcifc«i(c^$nfc v iE*?i5«»T®©A^l^gSl 
08£#tf„ C©i§^(U*. BU^©J:^fCL«2bVA"C* 
€»o &t>Wm&&TL0lZ. T^ft$illiSll4©Mfi'JiCb/2r 

e> 2 nmoiMRii4«:» u ~c flKnsjceJWrfc 2 o©t*£ 

tt7-Aig$ggll2a. ri2b«:S^^*l^>„ T^lfT-A 
«^8Sll2a. U2b«. A*#&8gl08©^14<!:|S)DTh* 

[007 3] 

T^ftr-A^Kma. ii2b«. mi(os^mmm 

3ft/cS&2 (XtelStt) ©&frfi^&88ii6K&^;*ft 
c©ffi«j«i£if§ii.6«: > tp&mm&XL8t. 2o©f 
n/cffi^jziig8Si2oa. i20bi{c^sn^„ 
u8«. T&vrmmiiAt&mvabz. rtitcmtimm.^ 

120a. 120b«. IA^114^6IA^fSj{Cb/2/cWPHlPS^rg^ 
ftTfcO. KT^itT -Ai£#&gii2a. 112bifttt 

20a, ^Obi©^^©^?****.*'^. -€-©?g 
tt« b #4a<fc D A# < 6^C^C t ^>s«t r 

•2>. A^l^&8§l08<fc . Trft7-Aiigll2a, 112b 
W^iggSllS. 120W. ^-CISJGgSLT&S., O 
cn6©^8§*5a^:*- FT©*ttffr-S>&s& 

[0074] 

Tgtti-lOO}*^© cfc ^ CCM < . t'- A^gl04« t - 
A^«!lSl0il^fl|{CtS^-r^„ h'-A^feSl04«, « 

A^i^xua, U2brt(C*sW^. &£*^b<m-o|5){4 

[0 0 7 5 3 

H2b«[oI— r^-So UiX. cn6©^S§U2a. 112b 
«. fflWS^^StifgiietcigCitaoA^i^-^^So ?i 
«>ft^^jgffill6«. ^l©^^L//c^jggSllOK;Jt^ 

BiastcA^Sn^S**- F©m-tf-A©^{cSM 
■£tz>. c©^fg«. ffi©^-c0 8iisj^r*^, o c© 
CtB, *^©f r ^V^©?f2!tt?rmL/rCi-5„ A# 

^sstit©^s«. -resn/cw^^ess^oa. 12 owe « 

[0076] 




(15) 



29 

[0077] 

S ft /c 2 -o©*^ 4 7. 104. I06i |5j3TC * -5 . 
Cfte>©*r. fc--A#|l£gl04«iifr^©fv^XlO© 

Jr^ccgft^. — t'-AH^Si06«M4cS!)#. it 
i06«. ^^©^^^^(cift^^-tf^n-Sc: <t# 

[0 078] 

&3©#fiJ© £01/- Cft6©S«S*&C. # 

M##i24(cfc w £ l *t©mi?JSifsffiA:ii6(t <fc -> r=? $ 
ftSHKitBA^©*^.!:. #flB«F^l2«CjBWSj|»fflffi 

A^aog^i^Jcto-r^snsffifitfflA^©^ 20 

[0079] 

Hil». jM(c$4afc08 iRJGT**. |3j{itBA2>§£ 
3©@Ai27«. 1f86^fi6»i3j6rt«:*ji>r»f&5*-FX 
t*4H*e~- FftfttfeBieu Jg-©**©tH;frSA-i28 
££03tfS„ L*»U Hi2tt. S?l2©jg$8gii6K:>et 

-rsA*i29©ra©7t(Dfii+s^5. 1 ^com^*t^$ 

©£BAl31a. lSlbCC^^-r-Sil^Ci^rTFL-rt-i-S. 
@Al3la. I3ibl*&*«:. -T h 3 ftrctij;^2g)£8gl20a. 
120b©_t(Cd34>S:g#>ft. **m^j2»jgSgu80C*j^^ 30 
fifc*f©3£3 131c«-fe'P-C* 
[0080] 

-«««:. ffil»fi^0«SaSll6^cr)A^©Fa<D (tc 
F©J@Jj|2£4>;fc6U ^ifeffl^&SSllSrtT©^;*© 

Jt/£T$*ltT--Ajg&8Sii2a. Il2b©£'*i6#>— #©# 
tcffl^iA t? c i k: «k o r 3 n c <h *i pjtlr * s „ 
C©ttft9«:. &#X»«#©Jl^©[i*>&^t£& 40 

Azg&gg©£'*i £*>-:£©*£*§«*&£ ft* C <h &ajf^ 

£5€>OflteK:«>. ^©^©T-Aia&ggH:. 

mm. $ n £ mmit&tzK, >micmw]&ysmmrmn 

[0081] 

ST. Sl3*#M-T-5t. C©^fC«. :£#£93©EiC 
flBW^MOCC cfc o Tr^tttt Ktis 3 ft £ b - A#$|§©Jg 50 
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A*HWSi40tt. «*>*«9ft«i44*Wr4^*-Kt"A# 
i£8§i42£^tf„ m-©A*«^8Si46*^*- KiKfiK 

142©-^©^gl42a«:SM$ft. K«?gS§142<b 

4 0©m^j^3§i48a~l48d*^*- 
&8Sl42©ffe^©^Mi42b3&^6SO\ Cft6©tH;ft#i& 

ifstj^^fc^iiii^isoa-isod^w-rs., 

8§142tt. <P>CMB.±44t, C(Dfp>CMB.l4AtC¥-ff'e&> 

9fio^©W[ffJ^&gT£Kfc]5fl©2o©#i!3ii54a, 15 

4bk&MM-?*>m&¥-W<C<t:-?-C. l/4§P#152a~152d 
«C«S^rfSl{C^SJ$ftfcfc©i, m^Sft-SCt^BJtg-C 
m^«jg5S«. ^ft6©$fotS!l50a~150d##*© 
F&?£8gl/4SB#l52a~l52diC*t LX fM>5C*-5 
*^(CB2S?ft€,„ JgtC-J&ftJttt, No©HtfjaS&8g 
£ S f - A#gflfS©*§^«: . tH*>i£&SS#Iii§l©§ * 

-e-fttcM&ufc^- F«&8§&*©«8W?rS]©fcj^ 

©H^Sl|gi5^No^^B$(c. ^©Wao/c|f|#fi!g|5# 
©§*©d3,|>tC£>£/c3 5 <> fi£oT. Cft6©tti^«, 
K#«K©«»riiCcB:r>r«JBW«cE«Sft*. 
[0082] 

^•-t— F^^g§142{iS$468ym-Cifl24/LimT^> t 3 . 
-e©l/42P^-152a~152d«ll!l6 ymt*S. -£ 

©m»?s«-^^t:-*^„ A^^ssMeia^^ 

8§148a~148d«ifI2 /imtJili. tti^)^igSSl48a~148d 
«. $9 ^Stt©«|i|gl50a/l50b^©racc 6 u m<Dffl 

JfMl42c. I42d©&* i©^(C3 //mCraPg^W-T-So 
[008 3] 

A^?SSSl46«. ^Eni56t?^$ftSct ^ «CA^J** 
SWHX-S). tti#2g-&S8i48a~i48d«. ^Eni62©J; ^^c 
^Enccj; o 3 ft & ii 0 (c^-?- C * 6 Wrff < iilffi 
leOa^ieOd^rWT'S. Ift^l64(i, ^Ml42WC*JCi-C^c: 
33MS£nJt!K:TS /c*fc b'- A^Sd^i42*^Ct?^J 

[0084] 

f-A^fdgi40«. 014{C&AX-y-^-C^3ft-5> 
C©S{C«W*^&gS^ffil60*^$ft 

■ciim^ffl 3 ft 2>mm<DmsmcaAs<Dm& v * - ^170 

ifStS. C©S«^ ; c->'^170« > ^©±lSj#(Ca^L 
[0085] 

(a) ^3 0.lum©CaAs>'<'? 7 tH172. 

(b) J13 2.5um©Al 0 .iCao.,AsTSIJ^^ a 1st? 
@174 (®Sr^n =3.420) . 

(c) J5Sl.0Mm©CaAs^jggS=iTJll79 (n = 3.47 
9) . 

(d ) JlSl.OumWAl.^Caj .AsigU^^ vf v >^ 
@178 (n =3.420) . 



(16) 
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( e ) JW- ? 0.1/x m©GaAs* * v t'> yjli80„ 
[0 0 8 6 ] 

lI^PKc^ Bins> Jli72~i80©^$^-fife«:?&o-r. 

H.142«*-*- FT?**. A^#&8Si46<i:Hi^^8S 
148a~148d©ifi«Nd- YAGU -— »f gfc*f©t§^fU3t 2 Mm 

cctt?tti>tftecc. cn6©^s§«. JiJi^tcMLr 
^-t— F3S&88i42tt. ■e©24Mm©i|iiK:j:-or > c© 

[0 08 7 ] 

7fe»> £> ? v f -f > ^Sl74. 178tC <fc^t 3 7H176 

tcKD&i&eft-S. Nd-YACi — -tfJ&*f©t§£tUi. c 
-5= 2»&ffiJil74A76/178©ilI#-£*5#©W^JS#r^n. : 



32 



L/2 



1 

1 



2b 2 A « 144 x 



3. 455 



c n«0i2©ii *) -c* s. 

[0089] 

f - A$MWgi4o*«fi=-r s^w^owi 9 -c* -& 0 

dl72~1807&5. F - 1 > ^©/c«>©i|$SlJ&fflS& L/tC , 

<&*fl©x e £ * + ;H$ffifc J: o xmm.r70±.<,cmWffl 
«C#»$-B-6nS„ CflB, ^10 1 Vcn. 3 ~10 16 /cm 3 rt 
fC/'??i'^7'J>KF-t>^ ( background dopi nq) 

[0 0 9 0] 

Jf©tt#©f£{C. * h l/-^ Ml*!** v f>^Jli8 
o©±«c[5ii^^5n€.. f-A^fJSi40©*SfB*iiiS 

So ^H/yxh^stsn, hk:. i&s© 

^wtmisns. -&©&-?. s^^x-^^iSfott-c 

yf>y?tlS a C4l«. 2.5Mm©x*?>y$!<*£ 

^.D^-tf. «foT. c©x f 5=->ygn^«*-f f>y 

Hi±Si5^5 >^)li=iTlll78~176^±{CK 
ilL. TSP^ v ? 4 >^Hl74©ctiK;o.4MmA f 5ji 
tf„ Cn«, ^2^88142. 146, 148a^-148d© cfc ^ frilli 

[0 09 1 ] 

±IE©*JIB«Hrc¥aS&*t*4* Al, Ga, . , AsK&fc *> 

ffi-c*&. fflz.tt. incaAsP*^ffl^tir<fc^„ 

[0 09 2 ] 

0i3iai4(c^$nsnsfe^«^6nAj:*-t>fc„ -e© 

ttfcOCt. «*ftfc--A#f!lS>'-?£--->£< •)&<*&< 

i>$i&ffl©£-ifc©«* ncff^K© tr - A^tgg^t? 

^^-^x.fc 0 Ch6©*lca, 5fc&B©^- Fa£&88£ 



3.455"C*£„ StoT, fc*-A^S!|gl4CF«3-r©Nd-YAC 
U— -fStfifi. 3.455 (n.) (Cj;oTflI6*T./cl.064Mm 

(A 0 ) ©esamttr**. 

[008 8] 

€©^*- FJg$8§fi$«468Mmr*£o CftttL/2 
(,cmL<. C©L«^5£ ( 1 ) (Cjrr^b'/AiGT-^ 
x.6ft-S. CCt(t 2b«. F^8S*S24ym-C 
*9. Att, ^^58142. 146, 148a~148dF«9K:*JW-2>Nd 

io -yagu— tf2fcR-c*5 0 L/2«. 08«:*5W-£ffiii£72K: 
*Bi?§U i8W fii^70K:j;or*3n-5S**- F 

a^j«. settles ? n/tta^2Sjgs§i48a~i48d©/c* 

K. 4o©S2f:*- FSbiajc^^tiS. L/2©ifcWSI 
[»17] 



4 6 Sum 



(16) 



^irfvW xifiibilc. •€■ 5 bfcfv-?-f .x© 1 o#s|3i5 

20 s„ 

[0 09 3] 

c ©5fe*ffl f - A^Hisofct. tr- A^filSi40tcM L- 

rMa5$n/cjio©B«ig^w-rs. bp%. sa^x 
«»$^(SjK*j^s-en6©^»ta^b^. 5fefflf- 

A^gigofct, 412 /zm©A*2S&8SlS2£. ^SBl94a 
£ Kft|Si94b<Z)IHI -C*I20 umA^lOMm (Ctt^^fC^felfflW: 
ifeS. S5 326Mm©^*- F^?^88l94<t ?r#t?. 2o 
©Hi*«^gSl96a I96b*i. ifll Mm©^t^©^gI5l9 
4b#>e550'£o 
30 [0094] 

F^ifSl94^$fe«BK:TSC<!:©^m*^ *S 
H^F-MttJ: -^T. ^©^f!l=&f#S/c2?)K:^S<f: S<lS 

rm^SPl34b©ip||J : rA^I^SSl94a©i!ij ©tb^t? 

#>D. c©H^^-c(io.5r*-s 0 #tc. 1-^-2^ 
isj©^it**t;?#s/ce6{c^£3ns^5^ ( 1 ) 

L = 2^4)VA (17) 

Su^*rb«^-e- F*iStS§A*^g|5©i/2ilia-cfeSo 

40 e-A^WHSWCXDlS-^JCl*. 

L = 2 X0.5X100X3.455A 064= 325*im (18) 
[0095] 

fimsZ (17) . (is) F^8S^5feiNB{C-r 
SC£A^ 4^®0teb>oe-A^gft£;tob(C!&s 
i^nss^^^ts-tfs^t^ct^urc^So /< 

S. L^U. Ctltt. ^©S^C»©f-A^-ffl?r»S 
fc*tC^S/oCft^?rltA$i*S. •e©r-->'<«0i5«:7F 
50 5nSJ:^tcifT»?o-cfeJ:< l 



(17) 
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T4>cfct,>. (17) BSTBSP. 

f-A-©g^WJ, Fzgi£88rt©fiSt8*#SBg 
WftScfc ») ^A^^ftS-C^-*- Fi»jK»fi{CA«-r * 
C £ £oJtfe(C-r £ J; 5 &g£<,>-e&Wft«:& c 

txz. ^tt%zmutcGaAsm®.&<Dm'&icte. mum 

L*»U 5" <£D/jN3&/J^w^g<Dig^K:«. C© 
[0096] 

(17) «#-©-f-^-ics-c«*-2>^. 

[0097] 

sr, m±6*mm.-?2>t, c©0&c«. ^i3~i5£# 20 
m 0 xwiw s ntc «t 5 cc^ 6*ifcfli * & # w 7"© f - a 

i>s. cn^oeitt, i-*t-2#[Sj. i-*t-5:£ 
ft. l -#-io:£ft©fc*-A#ffl©&*©/cat>K:f£6ft 
/caoco^^fefflcD^^'-r^i. ai5-c^$nfciio©^ 

- 2:frr6]fv-N'-f S^936Mmf Itl24/Ltm©^*— 

SSi^Wr-S. 1 -*t-5:£t6]fvf--fX£ 1 -*f-l0# 
ftfv>'-fx{c|l§-f ^©III^^W:. S^(C30amX586 30 
M m £ 40m m X 521m m"C£> 
[0098] 

Stti^gPKfc^-C^Br^*!. cn6©a^SgB«Si3 
©^164<bIS]^©(4gK;*)o/c 0 COCtli, ^*-F 
^SS©^S15K:*5W^.^3^. BP*.. tti;fta£jgSS©A 

[0099] 40 

§ * © A^2»&ss# Nd- yaci — if 6 (oyt-cmw s 

1 Mm©lHl#T$llPgX;i<? h (diffraction -limited spo 
t) (ci$^te>ti. — C©*tfv H;t&*©A*J 

[0100] 

Siett. KHffltr-A5>Sdg©^^«:H-r-5fe^2 
otDJg-CTnL-ct^. S£^>r. &*(£:£#£ L/T200, 2 

02. 204. 206r^$n-5 4O<DMm©^l'-7'*^i o 50 



g.^;U-^<D±gP©i^200a-206a«. <l^©t§^©^ 
*^-7lS^?:^-r„ TSP©^7 7 200lr-206b«. <!*© 
»£fc*iW&. §*©£-*- FeSjglffiffi^StcffiofclE 
8l«:jSDfc^$^b€r*-r. iS§2003l?tt. * 
*jV3"200<r-206c©J: ^fc.^.^-f -5. 200c©J:5&;** 

v hra{c-^^.6n^>P^PiK:J:-3r7K?nSJ:-5«:. 
^■fSj©x^r-;l/«^;U-7"««:M/j:orii-S. tf^v 20 
OblStt. M&bfcjlU;©***-* rKJ:S®S^b*^ 
*\ 200d©J;'5^eA ; S:*f 

[0101] 

*§*^.ll/-:/200tt > 1 -SSf-2^(Sj©^5felffl©t*- 
A#Ug{C Xtf? r 200c«, lidmStafcif* 

^•©Ma©eA200d«. i.8ym©f«sx 

^Jb^*- ( FWHM) £WU C©FVfrM&*. r 200c#S 

-e©±(dtJ'C^§^n^Ka©tH^&ss©ita ( 2 m 

m) J:»)fcffifr>Cc/h$<,>„ SA200d»8Ha|SI— x$><0. 
5?200b«. Cft£>©@A©RS"C-fe'ntc£r») . t©c£ 
[0102] 

^;u-7'202. 204«. 1 -*t- tt&i'r^'i 1 - 

^-lo^r^^^'-exKiMf zmmvtemzTn-r. ctih 

«. S^tC±15%i±20%©^3©ffi;*i!3 (intensity 
spread) ?:Wt"-5@A202d. 204d ; &7F-r„ 

204e©J;^^fil*^j:^7fex^^ H^-r o cti 
W. ffiO^^@A©ra©MJg©?lc©?£3^^(c-fe'at? 

[0103] 

@A202d, 204d>Ci5li2>%l$<Dtb&K) i. 2046©^^ 
^$*7fe<t©?ajm». 

( a ) r CaAs J Wffi^* D -5 . I64i l5l^©^]»Tffi 

(b) &m.mg:zmz>tcg>ic@.m2tiz>* * 7<omm2 

[0 104] 

5t«B©f-A^g{CK-r&^^U-y206«. ^> 
S^c5 ym©Pa1PS5:Wr-5®iE^ (2o) ©gA206d 

[0105] 

*«*^n]8S©^©*«i* ^ - 2*ft%m<Dfcmw-c 

«. ±fe©*HK (a) . (b) tt^-Ctt£e>&l>/c3 

^. 

[0106] 

S 1 ~i6ftMT-5±iB©l&B;3tt. A^«^3S<t^*- 



(18) 
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<b> ^^-FzSisss^. &®.mm2icm&utci-z><D 

isi^rm— *- Ft?*!). 

(c) tH*^SS©#^*s. Fi£$S§£A;>*S& 
[0 107] 

±IE©^#r (a) ~ (b) IJifcTUk^nJ^rttft 
A^fttSSft©**^*- K3»»8S<0*fac*- F/c 10 

F-C&oTcfcO. WAil ISdS© J: 5 iE 
nrjr^„ cociii, M;fr©ii»t:£|3nf&K:*$(,>T2 

- Fz9$8g-C&£C©a*?£«, AA7r-f^5SW 
£— ^©ii»:ACItf- h£WU &*©§:7t -f^'© 

fca>©a»<om*jj«-h**r*?£5 5. 20 

[0108] 

«BS3W»J*-r-5«*JtoW*- F*^^ggSCc*jc^r±rt 

A^tf-Ki. S2<DPin40-C«>-5>. 1**-K®tr 
fid*. JL-o-e©A^«^lf8*^*-F^gS<!:-€-C-C« 
^ir-SA^*- htcte^r. F«<ggS«:>Ptur$S 30 

^fSjCCWr&SA^JS&SSK.fco-C ±i2©a*n^?s 

[0 10 9] 

?t, Hl7£#ffBT&£. COiJCB, #MHt220 
S0©ff2BI©BgMtflS*^<* ft £. tT- A#«(Jg§220tt. 

*«j^S§ 222^^0. f-A^ffl^22o«. rtWJr«iE* 

- F^8S224^WT5. A^«jS!fS222i^-=e- Vmm 40 
K224Wit#r*-5 0 fc*-A#f(|ii220«. 4 0©!$* 
-F*^a^i63§226a~226dfc^ > Cn6©tt)*« 
jfi^S«A^^IS222i^*- h'^^S§224i «C*t L,-Cf4 

222il5-<Drtffli]«K®*WL. EP*>. 22a£Wr£. 
[0 110] 

Sl8«\ ^EH227<D^[6j-Cm/c^©. IEl7©ig!XVIII 

F«^<Dtb,C^230CcJ:l:®Ufcai^iS?g38iai 
^228ar-228d©S^(DEg?r7S-r. C©0«. ^^T|S]|4 50 



igi228a~228d. 230X.1fi\sXmm.tl.ffl8\WV$>Z>. 228a 

23o^e>b/2-rnrt,^ <> cufc^u, stft^^tc 

cn», F^SS224©SI8FrB©V4gP^©§^© 
[0111] 

t-A#$0S22Ott. 0 1 ©t-A^fJgl(XD2^7C 

mmmictm-rz. ctitt **^ssfS224*^^© 

A^^SS©»**- Ftt. M*©1i»r-tffi«:fcc^r, 

F#&if&©*Hfr*- F. HP*>. min^ife 
^$rc& «3 JLo 1 <fc 0 *>*£(,>«££ -&C <b*5pJ«g^iS 
£©*-FEU„*®i&*"*. bf-A^SflgiO-C^ 
- F*^8S20*5gja^«:*jt 1 rm-^:- KWfPiclRje 
<*ft/c**ifeic. m= 1 ©SiM^Sffl^n/c. 
[0112] 

3**- F^SS224©«»T^0]©2iX7c14©te«:. A 

*»«i»rt*e«-r*JM* f> 

KW^228a~228dJbK: ^€rg^tl/c 4 0©¥^SB©iE 
^©^JSA^GS-lf^. SiaD^ffirt©^;*^ 
«. St>tCfi&9£^r&^6ft/c08©ftiii75©2 

r><Dmmicm%-rz. se^r. t--A^fj|g22o«, 

S^K|^Hi+B©4o©tH^f-A^# i 5 1 -*t-4#ft 
t-A^SJ€-^^So A*«&&£HJ;^&iJ§#:ft7T 
-Y^'T-£>o7c«£K:tt. C©fc*-A#g!ig§«:3fc7 r 
^ISJIS^S*^* * C £ *ipJ|g/cofc. 
[01 13] 

fc'-A#tffiio. 220», U-ffAVXilt©f 
S«> U— iffJf#&Sf (laser gain medium) 

tiR-?*:<DMm<D®micm<&$ -a- 6ti/cw^«^3S22/2 
4X«226a^£ftic. ttfEd-e&n&ft:*?. «*.«. 

«tt»22. 24«. CQ,*'X^^*$n. Si^jffiSlia^ 

lx— !f^*5. F^SS20*^Mfii©A^^SSl8 
©igSfl £ m**jS8S22/24©Sggq(CBES 3 n 5 ^ . 

A^^8S£«^to5na^r©^«. ^mm.<o\h 
mm-rhtc^'y. a*^s§rtr©u— tf^««. a^j 
^» -?-©M-&5n/ctf-A©— 

S^Klil^b. 7 -f- F^v ZZbtch-ftctb 

CC-e©i£^-A©«DSB#£R-r/<:3 5,> C<DVh- 
ffi^^gS. BP*5. U-1ffiJWzi^8S©ra 

i^ic^^-a-^n^fc*^^. A^#^ifSK:*i^^ 

|SJ&*B»$:^- FSA (^^.tf 70a) tB^j^KK: 
fcl>-C|H]{itB©gA- (m«75a. 75b) ^r^OS-B-e^ 

^6A^«iSffi'^©ilfi£-?-©»S©^^{c*jiir. Si 



(19) 
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«OBfiffiOB«6^ <t »K3Wf ton* . 
CO 1 14] 

«:> #M^240{cJ;-c-C^W{c^$n*, U— tf£ 

o r «^ 3 n/c*^©Hcc»ij(DB^pffis £ fflijfflAiffia 

tf„ T;U 5 :fiS?&88:$tfcnfl#242«: 5 OCD[Xt® 244-^2 52 

cn6«. FtH2ftti£Bg254 

£> S3 L/2©^ 1 ©^~ PWn2S6£. 40©#— 

F©U — !f 2»i&8§258£ . lSL/2©S2©^-h* 10 
2»?&8§260£. 2 o©^— F©7 ^ - F^ 
8&262£&*K:#*£. ^-F^*zSi£8g262«. m 

2©£*- F^^260©##g|5#©&*©4M>&c&£S 

3n. U— tf^ig8S25«*M*©^-t- p2S#?8g2 56. 26 

o©i/4gp^-©S^©4 1 ^K:^^n-5. U— tf«^8825 
a*. S£fc©«s©«Jl& (RF) IMa*fl5264*#-r*. 
[0115] 

U — tf240(*. m*^S§254©«a©g|J^Jg«^ (ffl 
;7Jif&^§) 266i. 7 -f- F>*9 ^^8§262©#ia<D^ 
SW*268*WTS. «&g§254-262«. l^— !f^S£ 20 

8S2 58^ tc u - if #Jf## 7c 6 S n * . 
[0116] 

u— !f24«*. 2o©¥#gf$#(t#«d3n/c4J5^$ 

s§2oi. cn6©2o©^»aj^*sj«-r*fc«>{c#pA 

?nfc4 0©f?IJO*-*'- p U-1fiS&Sg258<t*W 

-r-s. t-A^«»io«:ffla-r*. w**te««266fc> 

e»Jg«snfcu-ifSjJW«. Htfj2»#?SS254«:?9r>-T:jt 
^1©^*- K^jgS8256«:j;or (^i^&Stg 
£{£oT) 4-o(C^f||3n-5o C<DCi«S8(Cig!7 30 

a 72icj:o-c^3n > c©0t?« > i-*t-4;£fr© 

tt. U--!fi»«&2S8rtriMI<*n*. C©fifc*Hi?ff2 
©^*r- Fz»j£Sg260«:jtt.&. C©lfl2©£-*:- Fzljg 
B&260K. 7 * - P/-? ^^jSg§262rt(C*$t>t:. -g-©ft 

*f£2-o© (m&ffi©) tf-^©JBK:i3*6^-r.&. C© 
m&te. 08©ffl^72<ttt^75<bra©^r-*-5 o •€•© 
)R*f«. ^JS*f^268-CJg*f$n*o -e©fi5t*t». tti^J 

M^SS^266K:fcW*gp^Jg*figP55'S®©fc*tc. W 

^«®3§254-<!:^©S!{S^«ST*o 5REP270 40 

-c^sn^tB^t'-A^x^o 

[0117] 

nrj:t». l/rt>U 1 -*t-N^[6]©^-f9i-enfC^< 
|3J&tB^#©l?^££pJ1i&c-f Ztctblc. ^e- F* 
&S&265. 2«XDS;*«^E£ 1 &g<!:T-5. 09;L«\ 6r? 
©U-lfzg&SSW:. S3 l/3©^ 1 ©^*- F«i£88 

<t. g3 2L/3©^2©^*- Fmm&ticji^-c. &m 

*imiC3txZCt&njmtc-?tc 0 CCDCiB, (08© 50 



fljgiza 7i©RS©J:5&) i -»-6^©^(4ffi© 
-g-nccM< (*^7o. 7i©ra©J:5&) 6-*t 

-2^[Sj©l5l{»i^©^t?:fc/c6-r7c*'5.. fi^T, 
(phase- lock) Z^ZtctiXD^mzmte-rZ. 019i 

m2Q<Dmmz. ffi§:©^ft{iffiii3^*^Ttons&6 

«. 7ygK|!8^S;fc#S9§©fv^*©^tt£&;^To 
[0 118] 

^©/^©cti^^gSiH^^ifS^^Lrc,, Bjt&& 

m^xT-^wm? i> c £ & pjfrc&£„ 

[0119] 

§T02l£#MT £<!:. t©SCUJ. *l%BJ(Dt*-A 
#g|«©HKJ3«©Si;feW©*¥»ra¥ffi0#m3 to& 0 
C©e-A#«Ui§tt£#£ LT#M^280-C^^n 

fc'-A#«i|fS280tt. ra^j KafiftKiPf 
(in*C<!:7!>SDjtg^^if§282?:^tf„ C©«^2gi&*§2 
82«. ^ii©IA^284^Wt--5>^ 1 <b^2©KiB282a > 2 
82b?:Wr-2. 0 ^ 1 £02©Elli282a. 282b«:|5J 2 
a-C&6*^ -?•©&* ©*!«» (b, + a) cfc9*£ 
l^B#(C. 2b, £ 2b, cn6©Elli282a. 282b«S 

k^-c-s*. e> n * s s * w-r * . 

L 1 =2b 2 1 /A (19.1) 
U=2b' 2 /A (19.2) 
[0120] 

*liiS53*32ar*-5#-©A**«SS286*^ % 1 © 
«^S§l>Iili282a©^fflI|Sgl5288K:*tt«:S^$n.2>„ 4 
-O©tiJ;*j2>i&Sg290a~290d#. ^2©#j^8SB:iii282b© 
nfiiJ^HJ292Kl^3n* 0 y^IfiJi z^rSjC-r^JU h 
$4 (Cartesian axes) A^^g^^294-C^Sn-5„ z!4 
«. ^^^x«il%284t?*-S<bM%Sn-5. y^r6]cc*> 

w & a^j»&8S290ac~290dc©fis«^ca:-c-^^. <=>n 

290ac y= (b,+b,) /2 (20.l) 
290bc y= (bi-b,) /2 (20.2) 
290cc y = -(b,-b 1 )/2 (20.3) 
290dc y = -(b J +b 1 )/2 (20.4) 
[0121] 

^•f8S280©»i^' ; e- P^WW«:ijiHj3ti5/c5 ^„ 
A^J«?S8S286*^©S**- PJSjIiTii. 2oCc^fOT 
-5tT-A?:iD2#-S. C©C£«. 2*$8gKS]282a. 
282b^-?-C-C^-r-5> i Pffi294rtK:*ili-C. y = + b, /2 
■C4BC-5,, cn6©2o©f-A^©^ (ImSht 
OfctO «. S8©@A75a. 75WCffi^U. ISMatBT* 
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